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mmm 

mmy u -ittiit, »i7U -i&'i4M<z>±fcm 27U 

fcfc'u is(i, pi/ P t = (1 + /8) / (1 -p) (- 1 £0 ^ 1) ©gg 

AiffB^y-flBttJSfci:, « l 7 'J -«ttl©±i:« 2 7 U -«ttl«?, #«tt* 
IE* ct> m C cd T* & y , tfffftS 27'J- ?8H£«;&tftir8B_hgp BjgflBttJB & 
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fc£U /8tt, p i/p t= (1+0) / (1-/8) (-1^/3^1) 

3 ] iff tan 1 7 y -m&mnmm. mmm^mm^mm. m 

tfT»£»«ft*#**s*u «ffla7.v-aeji©_tK:'_hii$*«itt#»jB, .tap 

tffia.7 y -aitt* a, inu #»fwraj*> 127U -ems*, 

j£ u r v > s © /s ttiE^ © # m 15 *> © t & y , lWr ie» 2 7 y - i^tt® 
v-m&moe £m&^x^zi)\ t&it, mmmi 7 y buihh3^ 

'J - BttSJS, &t>*itfsE±gP S^SffiJi & L T V > 3 8M3:*m© 0 telErit ©^# 
tflW 15 =&©!?& y, IrfSHU 2 -7 y -«im&tfif^TSPB£&te*&^aUTV% 
S8H£*m© e (DiEMOft^ltWmm 1 7 y -i&ttJi© £ i: JSfco T £ i: £ 

fe£U pl/pt = (1 +0) / (l'-jB) (~1^0^1) ©K 

«^«r»fc'T«tt«»tcBI«©|tT?**' «fefe, Pitt fcmm*<D$%^-( J 
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tfTmjx&mwimtfmmzn. mm7v-m&m<D±iz±mm®Ltfnm. ±® 

ta^2 ^ u -«ttMs^«or v^*«tt«»©i8 ©iEA©ff#tt«fflB* i7'j- 
© 3 ^ m& o t vn s * tc it. mmm 17 v -m^MAWsmm S7V 

auH^flattt®, Mmm27v-m®.m. Rx^mm±^m^mmm^mm^x^?> 

fc£U £ p i/p t = (l+js) / (l-jsj (- 1 £ is :s 1) 
^&?Sfcr«l«W»tcH^©<iT?«)* (fcfc, Pitt, ^fi?©^^;y 

7 ] ffffB^ 1 7 y -flKtt®, *27'J I37'J 
fet'U rit ri./r! = (l + r)/(l-r) (- 1 ^ 7 ^ 1) (DM^ 
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©te#w^c#t-*#®&jftfi*T?&y, r Tit fiit^H^^-'jf^ 

Hfc S & * 2 JMBfi ^ * * z i: J: y , tir SH^^tt * fc 

N i U Xi£C o, F e, Mn, Z r , Hf, C u, Au*fe'I 

tftlS laCDjc^-CfeS) , CoT^i (fc£U Ttt> Fe, Zr, Ta, H 
f frfcjBtfftS lS©7c3RT»ftS) , FeZ^i (fe^U ZiiNi, Co, R 
h, Pt, I r. Be, Al, Si, Ga, G e £>5§{£;ft,3 1 a^Ttf^T^) -5 
) , ^fettC o -Mn -D-^-^ (fcfc'U DttAl, Ga, Si, Ge, Sn^ 

MteCr, Rh, Ru, Mo, Nb, Pt, Ir, Os, Re, W, Ta^il 
line 1 m<D7t>mX*2bZ>) , CoQ^t (££U QiiMn, Cr, Ru, Mo 
, Ir, Os, Re, W^e»S«nS HOfcit'^S). , ifettFeA^i ( 
fe£U AttMn, Cr, V, Ti, Ru, Mo, Os, Re, W*P e>Jgtf*l<5 

2 7 y - «tt» s ^« u t ^ « « «riB« i 7 y - «tt » ««m r s » t a 
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e»a xfffito±mmm&&m zb&lt^z mmum \mm a m * fe \t b is© e> 

.W8B7U-«ttJ»tt, *i7U-«ttJi©±K:*2 7y-aitt**«, 

NiX^ (feet, XSCo, Fe, Mn, Zr, Hf, Cu, Au^&S 
HI©7Cili"e&<5) , CoTii (fc£U T«, Fe, Zr, Ta, H 
f ^jllitl* 1 SCDtb^T**) . , FeZ^ (fcjEU ZteNi, Co, R 
h, Pt, I r. Be, Al, Si, Ga, G e ZMlttlZ 1 SCDjd^-efe-S 
) , ifcttCo -Mn -D^ (fegU-DttAl, G a. Si, G e, Sn*> 
&3!tf*i<5 IS^tcSHT'&S) SrAS^lcJR-r-S^fcU NiM^ (fcfc'U 
Ml±C r, Rh, Ru, M o N b , P t, I r, Os, Re, W, T a j&*£>38 
litlS im<D7tmV$>Z>) , CoQ^ (££U Q&iMn, Cr, Ru, Mo 
, I r, Os, Re, Wfr&jSfcftl* Hffl^t'fe^) , JtliFeA^ ( 
fc£U ASiMn, Cr, V, Ti, Ru, Mo, Os, Re, Wjfr&jBtftl* 

fH±gp H^^'ffijs zb&lx^z m&tfm \mmm iyv- m&m wm-tzmt 
je«ttM%^*0Tv%*«tt#»tti9iaA»*fettB^©^^ratj»^M^*^ 
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m&m 1 1 ] mmm i ? u -m&mnmm. mmttm^mmnmm. 

N i (fc£U XliCo, Fe, Mn, Z r, Hf, C u, AuA^l 

1 «<Z>7tiiT*&&) , CoT^ (fc£U Ttt, Fe, Zr, Ta, H 
f jb^jBtonS li©7Cit^5) , FeZ^i (fc-£U ZteNi, Co, R 
h, Pt, I r. Be, Al, Si, Ga, G e ipibM&t\>£> 1 ^©7t^"C$>-5 
) , tfettCo-Mn-D^ (fc£U DteAl, Ga, Si, Ge, S n 

MiiCr, Rh, Ru, Mo, Nb, Pt, Ir, Os, Re, W, Ta^<bjH 
tftlS 1 MO>7XiM"e&2>) , CoQ^ (fc;£U QttMn, Cr, Ru, Mo 
, I r , Os, Re, W^e>38«*lS 1S©7C3RT?**) , *feliFeA^( 
fc£U AliMn, Cr, V, Ti, Ru, Mo, Os, Re, Wfr^MlXftZ 

mmm 2 7 y - ^-km^ tftuf b±sp mamm & ^ t t v % 3 m&um itmmm 

17V-«ttI, Wffi*3 7y-«f£Ji, &tft98B±»HJtaittJ»S:^«LTV^ 

6 ffifE#2 0 0 3 - 3 0 1 9 6 4 7 
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# njv, & tf* s 7 y - «tt » j^ir jc a n fe % © t* » »; , 

NiX^ (fc£U XJiCo, Fe, Mn, Zr, Hf, Cu, AuiJ^l 
1 «0>7C3RT?&£) > CoT^ (7c£U Tte, Fe, Zr, Ta, H 
f #e>3B«ttx5 lS<Z>7t#(§T*&£) , FeZ^ (fc;EU ZttNi, Co, R 
h, Pt, I r. Be, Al, Si, Ga, G e ^ 1 aCD7c3R7?*»* 

), tfcliCo-Mn-DM (fefe'L DttAl, Ga, Si, Ge, Sn^ 

MttC r, Rh, Ru, Mo, Nb, Pt, Ir, Os, Re, W, Ta fr<b>M 
lS^TCSRT?*)*) , CoQ^ (££U GHiMn, Cr, Ru, Mo 
, I r, Os, Re, Wfr p bMlttlZ 1 &©7ttHi"Ca>5) > SfeliFeA^ 
(££U AteMn, Cr, V, Ti, Ru, Mo, Os, Re, W^&jBtftl 

Mt«^T»»y, «fffi*2 7y-«ttjfS:?u«L'rv^*«tt*r»tt, Miami 

7U- tttt A & tFKTflBfll 37U- fig&Jg S ^ L T V * 3 ttfttm tt, fa 13 A m * 

fettB»©e»^rai5»icM"rs^T?»y, i&iht«p@^«hs*, «ria«2 7y 

i 4 ] t&fan i 7 y tuia#»[4*raM©Mjp:, 
«rfi»2 7.y-«M4jfo«;*, tna^M^raJf^ilJS, 2fctf*WBi*3:7y-i8 
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m^rm<Do^^pt£<ii : h-'Ditcumtcrm^mm^n^mmmx&^x 
, z.(Dmmmt>\ mmAmzmLx^&&&\z&^xM&t*frfrM&m£.mMB 
mizmLx^^^iz^^xm^tir^m^mizmt^x^^m^mQ^L 1 

mm&m$M*i?Lxmmztit=.ibv>x$>z>m^i 1 sczn^tuwc 

[0 0 0 1] 

CPP (current perpendicular to the plane) Mtf^^^ffi 

[0 0 0 2] 
[*»<Z)&ffi] 

[0 0 0 3] 

5 c^^4^i/>-fe^>T y ? 7a: DM©? 5, #^f£M^* 6 , Wfe 

i Rtfnmm rot -7 y -m^/s s^Mgpic^^ti^^- ka-t 

mil, l l&tf/N- hW7X«l 1, l l©J:T£^/*3ftJMftl*Jf l 
2, 1 2ttFtCi}fiiIl 3, 1 3 *>&ftot^6. 
[0 0 0 4] 
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'fi!ft«ttJ»2, 8»PtMn, @^^'f£^3, 7, y 5 ©jg 1 

7 U -i&'KJS 5a, »27'J -iSrtSJi 5ciiCoFe, 7'J -flBH£Jg 5 ©#MBffi 
*feJS5bliRu, ^tt#^!4, 6itCu, A-W7^I1 lttCoP 
t 13li7iKt, till, lOteCrfcif 

[0 0 0 5] 

r x tf > ^aMH&cifeffl*^ up tf *i £ cdt* & y , a - h*^ -r ^ * if © 

I © I B»WIISt & & ffl -T -2) & <0 T'$> 6 o 
[0 0 0 6] 

fcfc. Ell 4 jc^sn-S^ttffi^tt, #II9ffl^I©lSi:itJ^i(: 

HSfE^SfEtl-S C P P (current perpendicular to the plane) %H(DM%Lffi.iH,M 
[0 0 0 7] 

^l&MJp: (fifr&fbM sxlj?t) #«17'J -m&M 5 a ©8&Ctt|gJS J: U % 

*£v^£, ^as«aiisi*«min3 4xTv%«;v^j»©m2 7y-flsffiS5 c&mitx 
iRiii, a-f;W7^«i 1, 1 i^e>o«A>f r^«#tcj:oT 

(S^x^fBj) jc.iRrwe>nT#«K-fbb, f£i 7«j 5 zomitlsm* 

3*16 fc^l 7U-«ttl5 a il*2 7 y 5 cdD«ft^A17i'J^ 

«flE^b*fett«SS^fc^ LTSty ft ^ZL£tC«J:y^gPi8# -So 
[0 0 0 8] 
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[0 0 0 9] 

^ytftvyx^yvm-tfmte-oT^z, 3(^)3 dmjt^^ii4 f mittc^t- 

§7-y t° > i: 3f ^ > ^ hi° ><Z)«^-tf> o t>2£## V^<Z>«^-tf) 7. fcf > £ 

[0 0 1 0] 

m&ttmztfiftzmffitpizit, ry^^^y^mm^-n^^y^^y 
(Dtemn^-mz&mm^&nT^&o Tv7x¥y<Dfcmm+n#yyx¥y<z> 

[0011] 
[0 0 12] 

P i/p T — (1+/3) / (1-/3) 

1-&;bt3, ^<ffi#^(Z) /3 ©M^'iE (i3>o) pi>pT^*y, flBtt 

[0013] 
[0014] 



1 o 
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[0 0 15] 
[0016] 

rl/rt=(l + r)/(l-r) (-l^y^l) 

•ttet>H>. r&mtflE (r>0) <D£g. r i > r T £ & U , #® Zffitl^-? 
^<D&*¥v-VtJ Ofcmm^-<DjjlZfji2> 0 -13. r©TO (r<0) <Dh 

So 

[0 0 17] 

01 4{C^$tl^>^^m^(i, @^'SJi2, fgl 7';-MEJS5 a, 

27U -m^js 5 c , mfem'&m i m WM^itt^c o f e tc £ ^ 

CD It * - U t- -< ®^«^-T*fe £ 0 
[0 0 18] 

* fc, #«f£*m« 4 #iS'l£*mjff 6 ttM^ £ =fo C u IC J: o TJ^fig £ tlT 

z<d£.£, imwLmmA £.mmm>&m3<DR^<Dr<Dm. im&tfmm 
4tmi7V -m^m 5 a 7 on. im'&ttwm 6tm2yv -mnm 

[0019] 

»Sfffll5 b&Ru{Cj:oT7£$;2*lTV^ 0 
J15 a £#i&'f£if H3JS5 b£>#ffitf) r ©#ti:^2 7U 5 c m 

[0 0 2 0] 

#^'f±Mil/S £ 7<£><B<Z)Mi£llll 5 let £&£ 0 EI15tCte, 014{C^£ 
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13, *17U-«tt*5a, *2 7'J-8ttl5c, BJ£«tt« 7 CSBS 
ft (Y^fpj) S:lRlv>TVNS^ffiM©a'ffi{C|5*3<5S^©^^-v-U^-WXtr>li 

5 ai:!|27U-KttI5 c CDfltffcW:, «l«tftfflJR^(Z>«gt^^*=biE< £ 
[0 0 2 1] 

l^ffil^^g^K A R < t 7'J -^ffiJS5<Z>$Ht;& 

*lttW5b) fc©#®tcfctt«, Ty:7*xfcr>©^«^tc#^£>#rt 
Stffi # # >7 > x tf > © lzM~t& Rmt&mm <fc U %/h 3 ^ r h AW £ L w 

[0 0 2 2] 

, 3>0tfe5i27U -«H£» 5 c &tf@5£l8tt« 7 >y fcf>(Z)^« 
[0 0 2 3] 
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*• 

'f£M5 atf)#®. 12 7 U -l^ttl 5 c il^ltt^ni 5 b O^StCfe WS, T 

5 b im&ttnm enm2 7v -m-&m 5 c #>#®, 6 ^ 

[0 0 2 4 ] 

(DX$>^>t~ a 

[0 0 2 5] 

[0 0 2 6] 

ixmm&mtfmmzfr. mz7v-m&mc>-tK±mmfttfwm. ±mm^m 

m&£mig.i3mzmffi>tfffin&m^tk&m^izis\<\x. 
mm7V-m&miz. mi 7 v-m^.mo)±izm2 7 v-mnmt)K imft* 

rnvx^zm-fcttna 0 ftsEMnn^izmmm 1 7 v -m&ma> 0 nm&^>x^ 



1 3 
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*• 

[0 0 2 7] 

fc£U 0 p|/pt = ( 1+0) / (1-/8) (-1^/3^1) ©55 
[0 0 2 8] 

m (DmittfmtLfcugiz* ±x (Dm'\im \z & v > x r v \z y a>&mn* iz 

[0 0 2 9] 

-m^mAnmi±mm^m'\im^m^Lx^^m^m^(D 0 (Dm^m^im 
mm 7y-^ttM©/si:M^oTVNS*\ ijiami 7'j-«ttiAtf 

[0 0 3 0] 
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tfTv7x^y<Dtemm*\zM-tz>mffim& y <&y, mnwi&m+om 

[0 0 3 1] 

&sv^, *#§^«, mmyv -m®.mt>\ f i7U-iti, #a«^rais 

y -m®.m. jkz$mz±mmfem&mzmf&Lx^zm&Mn<D & \%je^<d^ 
&mvib(DX-&v, mzm 2 y y -^M^rKt&ssTiPH^^ttM l t v% 

[0 0 3 2] 

i& < & £ J: t> \z.y y -OTJitfWt^'ft; L fc h ^ ic, #t (D^-ffi jf icfe v\TT 

^yxtf y<DBmm^izM^^mmmf}^yy^^y(DBmn^izM^sm.mm 

[0 0 3 3] 
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*mw<DMM,&mm*iz. . *riB« 1 7 y wiBiM^y-ai 
ttiEA ra c *)<© t» * y , tJrsa* 2 7 y - i&ttjf & b t v * £ tttt^ft 
miyv- M'&mx. t>* tut af§ 3 ^ y - ^ttji & ^ l t v * -5 m&ttma> 0 itsEM 

M C7) /S £ * & o T V n £ i £ & m WL t. "f £ % 0) T* tb & o 
[0 0 3 4] 

T^ZTx.TKTsVyxn 7 m&$Mi mm? ^ & v * x > « *> is < * s * 

[0 0 3 5] 
[0 0 3 6] 

fe£U rtt, ri/rt»(l + r)/(l-r) (-1 Sir SI) 

©e#s^c*f"rs#®^^@T*$>y, rtii, ^«^©^*>^^>-y-r-^ 

[0 0 3 7] 
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[0 0 3 8] 
[0 0 3 9] 

NiX^i (fe'«U XttCo, Fe, Mn, Zr, Hf, Cu, AufribM 
l$nZ> li®fcltfe5) > CoT^i (££U Tte, Fe, Zr, Ta, H 
f fr^jltftlS lS©7Ci8'e&<2>) , FeZ^ (fcj£U ZttNi, Co, R 
h, Pt, I r. Be, Al, Si, Ga, G e &Slf *l<5 1 «©7t3RT*$><5 
) , *fcM:C o -Mn-D^ (fc£U DttAl,. Ga, Si, G e, S n 

eaans ia©7C3Rt?*)S) feA^icji-f s-^&au nim^ (&£u 

MliCr, Rh, Ru, Mo, Nb, Pt, Ir, Os, Re, W, Tafr&iB 
1»©7C*T**S) , CoQ^i (tfc'U QteMn, Cr, Ru, Mo 
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, Ir, Os, Re, WfrfcStfftS l«©7CfltT?<&S) , lfc«FeA^( 
fcSU A&Mn, Cr, V, Ti, Ru, Mo, Os, Re, W**e>3aii*lS 

[0 0 4 0] 

Sfc'J«ieftAR-A^<mi:!!)^t5 0 
[0 0 4 1] 

*>y, I5ia^2 7y-«tt»&iJf«r«±»H)e«ttJi&»«UTv^*att#»td: 
«ria#i 7y-«tt»^M^*»i:aj!iiS»JcM'rs#A'Tf»<&^, atr 

fBH 1 7 U -?Ktt»^lJf|Sfia±»H^tt®%^UTV%*?Kf£MWlilSflHA» 

* fe « b s¥<z> e> *> m vmizm-t & &&t* % y , tassel 27'j -aitt*&tf isibt 
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¥■■ 

[0 04 2] 

'&mjkz$mm±$mfem&m<Dmit-t)K s.^K^mztjt^mzm^^x^ 
? y - m <d m t afim t l r=. t g jc, £t ©ig-fS:® jc £ v > x r v 7° * v y <n m 

>y 7* ¥y<Dtemn*ictt~? 2>m.m.m& y < & y , «^m^©#ffi® 

[0 0 4 3] 

»2 7'j-«tti, #^tt*r^M, 3ttf«3 7y-attt»««iiiK:*jisnfe*)© 

tyfaH l 7 y -flfctt®, ttflBfl 3 7'J -8H$JI, &tft&3BTa$@5£fl8tt»3:Jg 
^bTV%S^tt#Mtt, tfffBA^^fettB§|(De»^|WfClf{C«-r.2»^T'$>y, 

17'J-Itti, t&ia*3 7y-«ttJi, fttmSB±8P@£*Ktt®&7gJ*LT^ 

*»tttt»tt«riBA»*fejiB»©^'bRrtj»K:«'r*-&A-e*y, tfrsas£2 7 

1 

a 

[0 0 4 4] 
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[00 4 5] 

itfSBAH^ feti b e> *> iwr csptcM-r *^t»* y , iSiam 27>j -rass & 
iit^sif^n i9KA»*fettB»©-5^Hc»jcM-r&^-e»y, 

[0 0 4 6] 

7 y -iffiiowtfb l fe h ^ ic, (DM'&m \z^xrv7°7.\£y<DB 

[0 0 4 7] 
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[0 0 4 8] 

mmtft^x. *n?ft<DmzMf&isX^2>ttm<Dx¥ymm&& y^s < 

a 

[0 0 4 9 ] 

ft©»£^j£LTV>**m©:*£>ffitt;B<fc y*3 < flS&C&ffiSt^©^ 
[0 0 5 0] 

.[0051] 

[0 0 5 2] 
[0 0 5 3 ] 

»lffltiil2 0©*£U:®tCfcJ:, T**e>T*fiJS2 1, J/-KI2 2, TSPS 
»8M£«2 3, iff 5 0 i: 5 2 fc*©raic^j£3*ifcRufc£©#M8tt*raJi 
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5 l^e>3&63M7xU||5i©T»HJg«ttJf 24, TSP 2 5&tf 
7U-^ftl2 6#7£/&<*;ftT^.g>. 7U-l8£Ji2 6tt, *17»J-«ttI? 

tt!6 0 i: 6 2 HZ<DmzMf8,£frtzRutei£<n&m&tpffim6 1*^&5 3I 
7xU«3S©±fl|SH««ttJi2 8, ±gP£3£?&<[£Ji 2 9 , &0f»2©««M3'0 

[0 0 5 4] 

1 © (H^x^ifii) tc£tt£M$W§!c{cti, IKII3 1, 3 1, 
/UT^Til3 2, 3 2, A- W77vl3 3, 3 3, ftfifijf 3 4 , 3 4^ 

[0 0 5 5] 

$l®ill2 0(t Miifa-Ta, Au, Cr, Cu (jg) (*y>f 
X^y) fc*n?7gJES3*lTV%5' 0 Til2 1 Ta, Hf, Nb, Zr, Ti 

, Mo, w<z>e>t>4>&< iS^±T*^StiSzii:^* bv^ T^Jf2 l 

[0 0 5 6] 

2 3 £tf>#®£W&#fnJ&C (111) ®#«5tBBfa3*lT^<5. J/.-KI2 2 
l±, Cr, N i F e^^, &5^ttN i - F e - Y (fcjEL Yli, C r , R 
h, Ta, Hf, Nb, Zr, T i fciBtf ftS^fc < £ *>■ 1 «JSU:) 
tlSZl^^W* LVn 0 Itl&©#Kt'M$Hfci/- KM 2 2 ttT a^T*JE^£ 

#r6nc (i i i ) wtfmftmfaL^-?<&z> 0 i/-Fi2 2n ma«3oai , 

[0 0 5 7] 
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P PST'tt^- KM 2 2«N i F e^«sif©JtSSt<Z)<BV^Rt?^S*i<&i 
fc##*LV%. fcfeU ■$/- KM 2 2l«f££*l&<T : &&V^ 
[0 0 5 8] 

rmfc&M&m 2 3 ^t^_tgp^^ffiM 29a, Ttmx (tfc'ixn pt, 

Pd, Ir, Rh, Ru, O s<D$%im$.tc.i*2m&>±<D7TimV2b2> y ) tMn 

M 2 3 &tf_L3|S£3»|£M 2 9 14, SlX^SiX' (fe^bjC^X' ti, Ne 
, Ar, Kr, Xe, Be, B, C, N, Mg, Al, Si, P, Ti, V, C 
r, Fe, Co, Ni, Cu, Zn, Ga, Ge, Z r , Nb, Mo, Ag, C 
d, Sn, Hf.Ta, W, Re, Au, Pb, 2fctf#±£7C3R©3 £ 1 =B* fe- 
tt2«jeAJi©7c3RT?*>S) tMn.&tftSM^M^lCJ: U Jgffc S *l 5 £ 

[0 0 5 9] 

tt«#fc$&£U#.B-. ifcTMMttM2 3 &rJf_t«iR»aitt* 2 9 |i 8 0A 
J^±T*3 0 OAKT, «A«2 0 0 AOJKJr-e^JfcSflSi L^„ 
[0 0 6 0] 

z.(DmmmmT*\tTBmfem'\$.m 2 4 ^^±ot^^'Km 2 8 » 3 m©^ x u 

[0 0 6 1] 

T»HJ&ttttJf 2 4 S:«l^t-5^#5 0&t>*5 2ffl|ii|ftltfe5. ^«M 
5 0, 5 2|SflCtt*«ltt*f»K:J:oT^«iStlfc^'ffi*raM5 l^^ECTV^ 
5„ RPSIlC, _tM^MUg2 8©OT6 0 2fct)f 6 2©|ffltCl±, *«M£#»JC 
ckoT0^$4xfe#N^'fi*raM5 l*WftfeLTv>5. 
[0 0 6 2] 

T3P©5£^'I£M2 4, ±SPH^^ffiM2 8©*mtco^Ttttfefc&i-*o 
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TBJX&M&M 2 3 tm&M 5 0 <OlSS&Xf±BBLim&M 2 9 tm&m 62© 
[0 0 6 3] 

£\ fe^-^tt!5 2l±RKKY*BS#WC<fc 7\-f h 75fnIfC&Hfc; $ tlB 
e> 6 OliRKKYfBS^Mlc^U, /W h#falCi8ft3*i@5£S*i 

[0 0 6 4] 

i©«BKtc J: *JT»H)£«ttM 2 4 &&_t&mfe&&M 2 8 ©«-ffcS:«je Lfc 
*KffitCT?£, *fcT»@£8K£«2 4&tfJhgGH£attJf 2 8<Z)f&fl;7j|«j£3&® 

[0 0 6 5] 

WZ.it* m&MSO, 5 2&tF«ttM6-0, 6 2ffl»i-etl^l 0-7 0 

asst?^s*is. *fc*aecf»w*5 i&rjf*«tttf»iaji6 

[0 0 6 6] 
[0 0 6 7] 

TBftm&mftm 2 5 Rzf±m&m&ttmm 2 .7'tt*&£ffi©«v*#«tt*m 

7 ©tfttlC o V % T ttlfe^-T S o 
[0 0 6 8] 

7 V -m&m 2 6 tt, I17U 5 3t»2 7U -&£'f£JS 5 5i:fOf| 

ic?gj&£ n *isi5 4^e>ft5 3f7iyii-e*s. 

[0 0 6 9] 

H7'j -mnm 53^27'j » 5 5 & & y , 4¥m>&* 
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mms 4 tt#«tt*ma»e>&.6. h^'/miai (m^x^) tc«tft3*iTv> 

J»5 3 fc«2 7'J-8tti5.5fi!)^ v ttftttlKJ* (ffiltS^jOg^- 
[0 0 7 0], 

Him 127'j-itti 5 5 miyv-m 

tt» 5 3©^|$mj?J:U*£<&oTV>S<2)T\ f27'J-lfi!5 5 
ffc^EI^X^f^lC^5^&tlSo fit, RKKYil^lCfcot, f 1 7'J 
-i&ffiJS 5 3 ©afb^(nI^S^X^'lRli:HW*fnIfCfpI^ 
[0 0 7 1] 

7 u -ttttjg 2 6 <D&ti<DMm,Mmmz. mi7v -m>&m 5 3 om^mmm 

ftAl7x»;i©7«J -lttf2 6T?*tl«, Hi 7'J-lttl5 3i:f2 7'J 
-&ttJI5 5 &^btMt^SJi^T«Lt%, 7'J-gftI2 6©If 

[0 0 7 2] 

*17'J 5 3, »27'J -M'&m 5 5 , 5 4 

[0 0 7 3] 

0_tfCte, Hil3 1, 3 ltfE^ftStlTH*. ffiftJtfS 1, 3 1 ttMAtf A 1 

2 o 3> s i o 2 J&if-jKe&«5jMii»^»T^stis. 

[0 0 7 4] 

JftJSfeM 3 1, 3 1 <D±M 3 1a, 31aS, 7'J -ffi&m 2 6 ©T® 2 6 a<t 
[0 0 7 5] 

MMfcfl 3 1, . 3 l.©_tKHi, /W77xT«lf 3 2, 3 2^fiJt3tlTV^S„ * 
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^A^TXT*I3 2, 3 2©_fclCM:A- hW7^l3 3, 3 3#7£f££*lT 
V*S. A- K/U7^S3 3 , 3 3 ti. 7'J-gttl2 6©I«®2 6 b, 2 
6 bJCjtSfl^-rsffiiBJC^SnS. A- K;U7^I3 3, 3 3 14, h9y**I 

[0 0 7 6] 

/HTXT^f 3 2, 3 2{iA-F;U7Xl3 3, 3 3©#1f (MijHc 
[0 0 7 7] 

^T^T«I3 2, 3 2ti, (b c c 

mm.) o&m&'emmzft&z. lv\ 0 &&z.(d t% t xtmm 3 2 
, 3 2<Dffi&mmiz (100) stffcsfcffliRrrs©***?* i/V^ 

[0 0 7 8] 

ifeA-K/U7^l3 3, 3 3 11 CoPt^CoP t Cr^ift' 
fef&ZtlZ. rne>^CD*Sfi*3ttt, SiafA^HJl (hep) ffflfe^^M 
iCMi**3t (fee) ii=Bi«A^f*5i (he p) <DiB*B£:&oT v^S„ 
[0 0 7 9] 

3 3-e_t:IS<7)^MJ^^^StlfeA>rT^T^M3 2, 3 2 tA- KA-fTX 
13 3, 3 3 Sifi!ct5Co P t^^^h c p«5g<A|Sl®T*<Z)M^Se^J#jE< 
&££:#5&C, C o P t*#^ttf c cm&ZBf&ls^bK h c p«5tT?^Stu 
^>t*<«s«. £©££h c p#?t(Dc||«C o P t^t;H7^TiI©t 

^M#'[£££C££#), /n- K;H T*M 3 3 , 3 3 lCig|jt§:#;lfc t SCDlKtt 
AHctj:^t<^50t'$)§. £"b(Ch c p©c$fi«Co P t*^t;W7^ 

MS 3, 3 3<D#tt£fa±312r5Z:£;tfT*£>- A- KA*>fT:*JB3 3, 3 3fr£ 
#^i-£A>f yx^#£^*£i*£-::£#^£3 o «fi«3S««fls^St*«3S (b 
c c«jg) ©^MBIte, Cr, W, Mo, V, Mn, Nb, TaCV^li 
*feli2SJ^J:©7t^T*^$ti-Sr^75)W*bv> 0 * 
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[0 0 8 0] 

7^Ttl3 2 K/W 7Xjf3 3, 3 3 ©TiWtc©»^j*S 

tlTV^ZliljW^ UVn#, 7 y -lf!2 6 0>M{Bff3M 2 6 b, 2 6btA- 
hVUT^I 3 3 , SaiaiCttf^bTtiJ:^. 7'J -^1412 6©lg« 
®2 6b, 2 6bilA-FA'>f7XS3 3 ) 3 3 micmfcZ *l«B /t-f T*T*fcJI 
3 2, 3 2© K7!»^«*fil (H^X^fft) C^^^lJJlil nmgTT'^Sr 

[0 0 8 1] 

^*UC J: K/WT^I3 3,3 3 t7'J-igffil2 6 H fettftttlCSItt 

[0 0 8 2] 

*mma>Mm<D£$Kmi zrv-m&ms 3 ti2 7u-iti5 5© 

^fb*^5v^c J R¥ff^l^Srl^<%©T?fcSi:gti, A-F/U7XI3 3, 
3 3 CDftfM® 3 3a, 3 3 a fl7'J ~mi$.M 5 3&tHK 2 7 U 

K;U77^f3 3, 3 3tf)p*r{M®3 3 a, 3 3 a^2 7'J-ifil5 5 0>Sg 
§P5 5a, 5 5 a (Ctf>#*f ft U T „ ZltUCfcoT, A-K;M7^I3 3, 
3 3frib&ffi2nZ> \>5v?mj3\% (H*tX#ft) «U77>i#(il2 7'J 

-i&tt«5 5JC(Z>*£ig#/BU h5>y *4E#ft£M¥ff#ft<z>Ms£;t-r53l 

[0083] ^ 

tC^-r£3lC, /\- 7^13 3, 3 3<D±iZltmWiM3 4, 3 

4^^$tiTVASo mmmz 4, 34&, m 2 o 3 -^s io 2 t£if<D-mm 

[0 0 8 4] 



2 7 
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mmm.3 4, 34 ^±m^mmm 2 9 ©±tc«, 12 3 0 

[0 0 8 5] 

8S#«ft*#,- Igl <Z)*fSJi2 0^)^^2(2)1113 0 ICftttT 12 
[0 0 8 6] 

±SP0^^'KJf2 8, ±»#«tt*m»2 7, 7U-lftl2 6, TgP#»ffi 

#^12 5 ^TaPH)e«tt*2 4 tcfctussfe ^? 
# z # ifiix* & s - -r ^ * & zoummftfr <b ©«*hk#*« y 

□ »i 7'J-«tti5 3©«ft^i^i:TaiJHJi«ttM2 4©«tt»5-2(Z>aifl:* 
fer©WflS, Jkximz? y 5 5 i:±asB£«BttJi 2 8 ©fl&ffijf 6 0 ©flfrft 

©*fbKl«^<«HESCfl:*fett«*3e'fblCJ: U, SH«^*^co^ti^^^ffi 
[0 0 8 7] 

HI K^3*iS«B&fcffJ3fry-tt, T«i2 1, S/-KI2 2, T*iR!ft«ttJi 
2 3, TflPH3e«tt*2 4, T##«M£«-»ii2 5, 7'J-«ttl2 6, _t9$# 
«tt#»JI2 7, ±»Sg«ftl2 8, _LaPfi»«e»2 9^6«!*#M«T 1 

[0 0 8 8] 
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[0 0 8 9] 
[0 0 9 0] 

»17'J-8tti5 3, T»Hfe«tt«2 4(0«fMi5 2, ±3P@ 
3ilK1S»©«H4M6 Ott, NiX^i (fc£U XliCo, Fe, Mn, Zr, 
Hf, Cu, Au>e>»tfftS l^^TC^^fe-S) , CoT^i (fc£U Ttt 
, Fe, Zr, Ta, H f 1 «©7t^T*feS) , FeZ^ 

U ZliNi, Co, Rh, Pt, Ir, Be, Al, Si, Ga, GefrbM 
\£tlZ> lM<D7tmT*2bZ>) , ifettCo-Mn-D^ (fcf£U D&A1, G 
a. Si, Ge, S nA^KitiS 1 i^SIt'fe^) fC J: o TJgJfcSn, 

f 2 7'J-fftl5 5tt, N iM^ (££U M&Cr, Rh, Ru, Mo 
, Nb, Pt, Ir, Os, Re, W, T a A^jBtftl* 1 S^tcJR'C'&S) * 
C o Q-^-^ (fe£U QliMn, C r, Ru, Mo, I r, O s. Re, W>£> 
MtttlZ ime>7Tim"Z&2>) . ^«FeA^ (fc£U A &M n , Cr, V 
, Ti, Ru, Mo, Os, Re, e>5gk£n& 1 =g©7GiftT*&S) tCioT 

[0 0 9 1 ] 

TSP#*Btt*m» 2 5 liC u ^e,«sS„ 7 U 2 6 ®#ttttitrffljf 5 4 

^H7O^2l710lMT'feot, H1JI7 0&Cu, H 2 « 7 1 
ttCrlCfcoTJgffcSnT^S., _tas#8H£*m» 2 7 fc» 1 ff 7 2il^2J17 
3 (DmMfoX'&^T. HlJg7 2liCr, H 2 jf 7 1 u JC J; o T^S tlT 

[0 0 9 2] 

>r-*2. *17'J-Itt«53, T*H£»tt*2 4©*ttM5 2, _t8P@ 
^'l£Jf ©fiBteJg 6 0 tt, NiM^i (fc£U MliCr, Rh, Ru, Mo, 
Nb, Pt, Ir, Os, Re, T a^P>a«n5 HfiDSfHtifcS) , C 
oQ^i (fcfc'U Q&Mn, Cr, Ru, Mo, Ir, Os, Re, Wfr&JB 
«ns 1 @CDtc^T'$>-5) , JfettFeA^i (fc£U AteMn, C r , V, 
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Ti, Ru, Mo, Os, Re, Wfr&SB«ft£ 1 «07tfS"l?&'5) lC<koTf 
tl, 

^27'J-l8ttl5 5H NiX^ (fc£U XttCo, Fe, Mn, Zr, 
Hf, Cu, Au^*>jgtf*l£ lm&TtmV&Z) , CoT^i (££U 
, Fe, Zr, Ta, H f e>aitftl« 1 S©7C^T**S) , FeZ^ 
L, ZliN.i, Co, Rh, Pt, Ir, Be, A 1 , Si, Ga, Gefr^m 
«4XS im<D7tmT*3bZ>) , ifcttCo-Mn-D^ (fc£U DttAl, G 
a. Si, Ge, S n e>38tf tiS 1 ^©jciR-efeS) (C «k o T7£f&£ ft£o 
[0 0 9 3] 

TSP^flSttMlSFS 2 5 Ji C r b & S o 7'J 2 6 (Dim&rpmm 5 4 

H1JS7 0 ^1217 1 ©HfCfcoT, f H70l±Cr, H 2 ff 7 1 
liCutCj:oT^$tlTV%-5 0 ±«P*«aiffiMW*2 7^117 2 £H2jf7 
3 0ilftt'feot, IH72(iCu, H2jf7 1 &C r Kl «fc o T7g/S3*lT 

[0 0 9 4] 

tsps^^'KM 2 4 ©attM 5 o tm&m 5 2 am e*we, ±mmmm^m 

2 8©ie)|6 2tt?KttJi6 0 4lRIC#»-em^a*lTV^S. 
[0 0 9 5] 

_h!B(DN i X-a-^, CoT^i, FeZ^i, J fciiC o -Mn-D^&A 
mzM-tZiS&h U NiM^, C o Q^, -F e A^SB jfflCjRfS^ 

Amizm-t is > o y , B^icM-rs^ 

ti/3.<OTfeSflSffiMWrS>-6. N i X^CD^^^i: b'TWAtfN i g0 F 
e 2Q , F e A <DMtfoWMf& H h TM*. it F e 90 C r 1Q £ %> if 5 £ £: #T* £ 

So 

[0 0 9 6] 

/Sfcfc, pi/pT=(l+/8)/(l-j8) (-1^/3^1) ©08^ 
©fe*«^»c^i-&JtfiSt«-e*«) o 0©«#iE (£> 
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0) pi>p Tilfey, fc^ft^f V^»*2»-U^-f © 

fc3»S-?<B:£tcfcS. «H£M»©iS©ffi^ (<3<0) <D£g. P 1<P 

[0 0 9 7] 

BP#«B«*mJi 2 5t»17'J 5 3 il7'J -«Btt« 5 3 

«tt#w*5 4 £<a#®, #«tt*w*5 4fc*2:7y-wM£»5 5g>#m, & 

2 -flBffiS 5 5 2lJl«P*«ffi*J»Ji 2 7 , ±9S*?KttMWS 2 7 £_tg|S@^ 
«ffi|2 8 ©lttf 6 0<D#®tC;J3#.5 r ©JEA©«F*^, -tCDlSWC&UTV* 

[0 0 9 8] 

rli, r i/r T - (1 + 7) / (1-t) ( l^r = l) <Z>g5£&5£ 

(c ^ f 5 ^ffiSSif t § ) „ ramtfisE (r>0) 

y<Z>^@*^ (r<0) r i<r rfcfcU, liMBfctfctl^^ 

[0 0 9 9] 

>?j£ffc:S(Spin Diffusion Length) £vO. X fcf >*tffc*tt#«tt#»JC J: o T 
[0 10 0] 

' *itj*©^JB*ett, »i7U*-«ttJi5 3©»;jsct 1 > #aan£tf is* 5 4 ©jk 

J?t2 ( i27'J -attM 5 5 t 3 , T»#«tt*m* 2 5 ©Biff t 4 , 

[0101] 



3 1 
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mm&mnm 27, & 1 ? y 5 3 , #«M£pt»ia» 54, & 2 7 u -« 

[0 10 2] 

Co go Fe 10 ©^fcT>jteiS[St±l 5 0A\ N i 80 F e 2Q (Z)X tf>fi£fJc 
fittl 2 0A, Ni 97 Cr 3 ©^H>M^j:5 0A, F e g5 C r 5 <D X tf >&fc 
M9 0A, Fe 80 Cr 20 ©Xtf>Mfiii4 0A, CufflX^Vffiftfili 
1 0 0 0A, Cr©^lf>jffiMl±10 0At^S. 
[0 10 3] 

l&tf^-*2©M**<0ilfi#^Jfoitfc;J3ttS, #^'[£^£0 £ r ©-fit© 
U -i&ffiJS 5 3, i27»J 5 5, 2fctK@5tlKi$J* 2 8 0>flBH£Jff 6 0 izm 

[0104] 

^ > -?• ic*f i- s m-mm.mw.tf #*?y*vyo> temm+iz m -t 5 #® & 

[0105] 
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[0 1 0 6] 

«^<JDi&*i^ f 3 <Z> M & £ < t* £ r £ £ , « ^ »J <z>ttft£&£fc 
A R • A < -TS r £ #T*£ 

[0 10 7] 

*«tt»»*2 7, 2L&±Bm%m£M2 8 &JKTCi***m©«»-&;foii:T?7l£ 
[0 10 8] 

>T-7s 3 . I27'J -SffiM 5 5', TBPH^MJf 2 4 (D^ffijf 5 2, _fcSP@ 
Jt^ttM 2 8 (bW&M 6 0 li, NiX^i (fc£L, XliCo, Fe, Mn, Z 
r, Hf, Cu, Auid^S«|l5 ll©^it'S5) , CoT^i (fej£U 
Ti£, Fe, Zr, Ta, H f 3^ e>38tf*lS 1 S©tC3RT?S>S) , FeZ^i( 
ZliNi, Co, Rh, Pt, I r. Be, Al, Si, Ga, Ge^ 
6>3gfc£*lS lm&jtimV&Z) , ifettCo-Mn-D^fe (fe£U DttAl 
, Ga, Si, Ge, S n^P)S«tl§ 1 iCD^It^S) JC<fc o T JgJ&3 *l, 

il7y-Ittl5 3ti, NiM^ (fc^U MSCr, Rh, Ru, Mo 
, Nb, Pt, I r , O s. Re, W, T a e>38«*l<5 1 S©7t:^T?fe & ) , 
C o QteMn, C r, Ru, Mo, I r , Os, Re, Wfrfc 

m&ftZ im<07XimV&2>) , ttttFeA^ (fc£U AteMn, Cr, V 
, Ti, Ru, Mo, Os, Re, Wfr hMlf *l<5 1 «0>7GfST?&£) tCj;oT 

[0109] 

T8P#M8tetf**Ji 2 5 1±H1JS7 4 i:f2!7 5 oT, ^1*7 
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4'liCu, H2JS7 5 IZC r iC J; o T *lT 0 7'J-M26©» 
ffi*ra«5 4 tt," ^1170 tmzMl 1 fflilftt'feot, SUl 17 OttC r 
, »2l7 1liCulCj:oT^SnTV^6. J:&#MKftM**» 2 7 «: C u IC «fc 

[0 110] 

^T-X4. *27'JrIffi|5 5, T»H£«tt* 2 4 <0«H£JI 5 2, _tM 
5£&ffiM 2 8 (DM&M 6 0 NiM^i (£fcU MiiCr, Rh, Ru, M 
o.'Nb, Pt, Ir, O s. Re, W, T afrbMltnZ I m<Z>7bM'V$> Z>) 
, CoQ^i (fc^U Q&Mn, Cr, Ru, Mo, Ir, Os, Re, 

1 SOTCiRTf^S) , tfcliFeA^ (fc£U A&Mn, Cr, 
V, Ti, Ru, Mo, Os, Re, Wfr bMiZtlZ 1 «©5g**C*S) lC<fco 

«17U-ittJB;5 3tt, NiX^ (fc£U XiiCo, Fe, Mn, Zr, 
Hf, Cu, A u*»e>38ti*l<B 1S©7CHIT?&S) > CoT^ (fc£U Tl± 
, Fe, Zr, Ta, H f ^e»3gtftl* 1 S©7ClR*e&S) > FeZ^i 
L, ZliNi, Co, R h, P t , I r, B e, A 1 , Si, Ga, Ge fr^M 
tftlS lS<£>7CiJiT*&3) , ^fciiCo-Mn-D^ (fcj£U DttAl, G 
a. Si, Ge, S n £jg«*l£ 1 «®7B* ) IC <fc o T £ *l £ = 

[0111] 

4«Cr, ££2jf7 5ttCulCj:oT7g.J&3*lTV^ 0 7 'J 2 6 0^1 
t^!5 4H f If 7 0 t!2M7 1 ©tMT'feot, ®lf 7 0ttCu 
, H2M7 1 ttC r lC«fcoT^$tlTVNS 0 ±ffi#?KffiMJft» 2 7 C r IC J: 

[0 112] 

3, *27U-«ttJi5 5, &t;Bi)e«ttJBa 8<z>«ejB6 oiciasnfe^mtt 
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IH74 nmzmi 5*&«:*2jg*3rcay, 2 7#*jg 

[0113] 
[0114] 

12 5, itm&tpfBlM 5 4 * ±»*«tttt»Ji2 7) £ <Z)#®IC*5WS, T V? 
[0 1 1 5] 

«™i5 4, tmim'ftttmm 2 7 ) fcoinsjcastt*, 
e#«?jc^«isiffli«^«^ryy^br^©e#«^t#^s#sf«S£«j:y 

[0 116] 

AR-A^<tSIi:^tl5. 
[0 117] 

fcfc, H2&tFBI3 7f«, T»H)t«teJf2 4©Ittl5 2 omit* fa £ ±3 

Mttl2 8©^-ffiji6 o<DM:#ft&:qM7#fo£[^T^£o 
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[0 118] 
[0 1 19] 

2 4 CD^'ftJS 5 0 ©M£_tM5gMlJg 2 8 (7»£Ji 6 2 CD«ft««fi¥fT 7jI*J 
}C&3<ke>fC®^£*lTfc'J, T*SJl«tti2 4©«ttl5 2i:± 

a$0)£8M$M2 8(Z)lftl6 0 fa V*TV*S. 

[0 12 0] 

[0121] 

H4jca%ati*«ftiftm* : f-©Taisia3e«tt»2 4, 7y-«tti2 6, w 

[0 12 2] 

^-7>1. I2 7'j-it!5 5&tf_tS|SBj£flBH£»2 8fflgttl6 Oti, N 
iX^ (fc£U XIJCo, Fe, Mn, Zr, Hf, Cu, Auifr&Jgtfti 
5 1l07Blt**S) , CoT^i (££U Tit. Fe, Zr, Ta, H f *> 
<d3§1£*i£ 1 S^tc^T?**) , FeZ^ (fcfc'U ZliNi, Co, Rh, 
Pt, Ir, Be, Al, Si, G a, Ge frt>Ml£tl& HOSit'feS) , 
*fcliCo-Mn-D^ (feiEU DtiAl, Ga, Si, Ge, SnfrbM 

«17'J -«H£Jg 5 3 , T«P05£flB1£JI 2 4 <Z)i&'[£Jg 5 2 N i (fe 
£U M«C r, Rh, Ru, Mo, Nb, Pt, Ir, Os, Re, W, Ta 
fr£3Stf*l£ H(D%it'l>S) , CoQ^ (fc£U QttMn, Gr, Ru 
, Mo, Ir, Os, Re, Wj^jgtftlS 1 i|l©7Si!n?&&) , ££teF e A 
^ (fejEU A l±M n , Cr, V, Ti, Ru, Mo, Os, Re, W>&3B 



miE# 2003-3019647 



#2002-250692 

[0123] 

Tmm'&tfmM2 5teC r;fr<3&£ 0 7U-MUS2 6 tf)#M^5gjf 5 4 
1117 0 £02jf7 l ©Hftt^ot, HlJg70teCr, H 2 Jf 7 1 
&CulCj:oT7£$;£*lT^£ 0 _hBP#«M^jS 2 7 it C u {C £ o T7£f& $ *l 

[0124] 

; mzyv-m&ms 5%.T$±mmfemftm2 sommme o&, n 

iM^ (fc£U MttCr, Rh, Ru, Mo, Nb, P t, Ir, O s, R 
e, W, T aLfrbmitnZ 1 Ue>7bMX'$>2>) , CoQ^t (fc£U QttMn 
, C r, Ru, Mo, I r, O s. Re, S>3B«*l-5 1 m(DrtMX*$>Z>) , 
tfcttFeA^ (££U AtiMn, Cr, V, Ti, Ru, Mo, Os, R 

*i7'; 5 3 R^rmmmm^m 2 a <z>m&m 5 2 n i 

£U XliCo, Fe, Mn, Zr, Hf, Cu, A u 6ai«tlS 1 S^TtiS 
, CoT^ (fefct, Tfcfc, Fe, Zr, Ta, H f e>58tf*l5 1 
«0>7GJRT?&5) , FeZ^i (fef£U Z&Ni, Co, Rh, Pt, Ir, 
Be, Al, Si, Ga, G e A* fcjgttJlS 1 «0>tc3R*T?&<5) , ifeliCo- 
Mn-D^i DttAl, Ga, Si, Ge, S n j&*£3l!lf 1 «0> 

[0 12 5] 

TSPiMttW^® 2 5iiCu*>^5. -7 y -i&ttJi 2 6 5 4 

H1JS7 0 tm2M 7 1 OKIfttftot, HlS70Jj:Cu, H2g71 
liC r tC^oT^StiTVxS. ±B4¥m&ttWM 2 7 r IC «fc o T Jgfft 3 *l 

[0 12 6] 

rgPH^^-Kjf 2 4 5 o tt^'Kji 5 2nmvttwv. ±^m^.m^m 

[0127] 
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frjx&tf>J:e> JCN i X-£:£, FeZ^l l£!iCo-Mn-D^ 

iSA^lClfS^tU NiM^i, CoQ^i, F e A^jfe £ B S¥iC«-T 
3£h&£ir££:, AS¥JcM-r-5^«^>0T'fe^^MMT^U. BSMcJSi*- 

[0 12 8] 

T3mfem&m 2 4 ©^js 5 2 ^ts#»km^m 2 5 r 
mmvkttwm zstmiyv -m^m 5 3 31 1 7 u -attM 5 3 

i&'ft* W« 5 4t©#E cfWM 5 4 2 7'J- i&<f±S 5 5 0M f 

27'J -^ttJS 5 5 £±3|S#^<ft*mJi 2 7 , ±gP#N^'S#^® 2 7 £ _tg|S©^ 
^'ffijf 2 8©a'ffiji6 0©#®lCfe^^ 7<DiEM(D&-%tf. ^0#®^C^UTV^ 

[0129] 

*mm<DBMvi$. mi?v -m&m 5 3 vmm t 1 . ^m^mm 5 4 

^t2, H27U-ifl5 5©lf t3, T§P#»ffi#^i»2 5 ©BU|E t 4, 
[0130] 

^oT> ^^^^cw^f -5^#«^^Mx.^T>y zr^^y(DB.mn^(D 

mm&mmm 27. % 2 7 >; 5 5 , ^tt^isus 54, *i7>j-i 

[0131] 

>r-* 1 2<nttme>Mfr&t>i±iz&V2>. #S-l£JBi: £ £ r ©-fit© 

fcW«&5*£«5£W»C^L'rv^ 0 T»Hfc«ttJ»2 4©gfl5 2, 117 
U -flfcKJi 5 3, »27'J -«BttJi 5 5 , HJtlKttJi 2 8 <7»[£Ji 6 0 fCfB 
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[0 13 2] 

125, #M8f£#HS5 4, ±»*«tt«»»2 7) iKZ>#®Kfctt5, 7^ 
[0 1 3 3 ] 

[0134] 

^ o -c, fgjgm^iuc & w s ^#«^-(7)^4a^ -r $ t mi&ffiWMiz & it * 

[0 13 5] 

* fe, TSP@J£BH£« 2 4 v TSP^lKffiMWS 2 5, 7U -«M£Jf 26, ±«S 
2 7, &tf_fc«SH£8H£»2 8 &«TK**im©*B*£*>-e'T*«S 

[0 13 6] 

mi 7'J-«ttl5 3&tfJ:»ia£«H£Ji2 8CDiHl6 0 tt, N 
iX^ (fefeU XteCo, Fe, Mn, Zr, Hf, Cu, Au^e>»«tl 
'« lS©7c3R"e*>&) , CoT^A (fegU Fe, Zr, Ta, Hf^ 
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fcifitftlS laOTCaRTfeS) > FeZ^ (fc£U ZliNi, Co, Rh, 
Pt, Ir, Be, Al, Si, G a, Ge ■frbmttlZ 1 m<£>7tMT*$b&) , 
IfcttCo-Mn-D^ (fc£U DtiAl, Ga, Si, Ge, Snid^l 

*2 7'J 5 5 T8PH£flBttJS 2 4 tf^ttJf 5 2 fcfc, N i M-££ ( 

M&Cr, Rh, Ru, Mo, Nb, Pt, Ir, Os, Re, W, T 
afr£jgtfti£ H©^T'fe§) , CoQ^ (fefe'U Q&Mn, Cr, R 
u. Mo, I r, Os, Re, WA^l^nS , ££f;J:Fe 

(fc£U A&Mn, Cr, V, Ti, Ru, Mo, Os, Re, Wfrb 

[0137] 

T»#«tt*«BfJl2 5^1l74tf 217 50ilflct&ot, IH7 
4fctCr, f2f 7 5 teC u JC<fc o TTg/SSfrlT V%5„ 7 U -i&'ffiS 2 6 

tt^rajs 5 4 n ^ii7 o tmzm i 1 ©«us#a?&oT, ^ii7oacu 

, ^2i7 lliCrKJ:oT7£j££*lTV%& 0 ±i#tttTOI 2 7 (i^ 1 1 7 
2 3(Z)«jf^T'feoT, 31 1 JS 7 2 &C r , i2f7 3 ttCu.tCto 

[0138] 

mi 7'J-ltl5 3aCt±»H3e«ttJi2 8«f6 0 N 
iM^i (fc£U M&Cr, Rh, Ru, Mo, Nb, Pt, Ir, Os, R 
e, W, Ta^e>ItftlSl i©^it^S) , CoQ^i (£7cL, Q W:M n 
, Cr, Ru, Mo, Ir, Os, Re, W#* 381**1 5 1 m<D5tMT*$>Z>) , 
JfeliFeA^i (££U AliMn, Cr, V, Ti, Ru, Mo, Os, R 
e, Wj^JBtftlS H©SlT'fe5) fC£oT7£j&£ft, 

*27'J 5 5 RTfT$mfem'\tm 2 4 tf>M;JI 5 2(1 N i (fc 

7cU X&Co, Fe, Mn, Zr, Hf, Cu, A u &38tf *lS 1 a©7cSI 
CoT^ (fc)EU Tte, Fe, Zr, Ta, H f &3Btf*lS 1 
«<E>7EiSiT*&£) , F e Z-£& (fc£U ZliN i, Co, Rh, P t , I r. 
Be, Al, Si, Ga, G e £>}g&*l£ 1 ^©TGiltT'&S) , *fcliCo- 
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Mn-D^i (fc£U DttAl, Ga, Si, Ge, S n bMlttlZ 1 iffiCD 
[0139] 

T*#fM8tt*mJ»2 5tt»lt74i:»2l7 5 ©il^t'^iot, IH7 
4&Cu, ^2l7 5liCrlcj;oT^3tlt^5. 7'J -gftf2 6©^g 
ft^!5 4», mi Ml 0 tl2l7 1 ©llftt'feot. III 70liCr 
, ^217 lttCulCjCoT^J&StlTV^. ±»#«tt*m» 2 7 1 Jg 7 
2£3g2JS7 3 0ilftt'fcot, f lf72t±Cu, f 2f7 3 liC r }C 

[0140] 

^-x3^:t>*>!r-x4(0M^©iia^-^t)i±tcfe^^, #^ffiJS£:£ i: r 
M^£IH6{c£i:#)S 0 T»H€«ttJB2 4©«ffiJi5.2, *l7U-«tti5 

2 5^11174 il^2!7 5^'P>^S 2jg*3tT?*"y, _t»#NKttim* 2 7 
&m 1 17 2 tl2!7 3 2l«IlfT?*)SM;TBI5 fc^ftotV>5. 

[0141] 

«1 7>i-«tti5 3 t»27'J-«ttJ|5 5 0^tt, fiBAttffilK^^SIftll 
#:Rt;®<&£££©#ft£ftv>Tv\£ 0 
[0 14 2] 

IH6&c?>£h, 3 <2#i^ffi<^;bi± £T £V*T 

J12 5, £M8ttEpffl*5 4, J:»#«tt*m.JB2 7) fc<z>#ffiicfcttS, 7<y7 

x tf > ©e#*?Ki*f •*« j*®igffiit# # -7 > tr > ©^m^tc^-r * i^®*£ 



tfifiE# 2003-3019647 



#2002-250692 

[0143] 

^ittW 5 4, 2 7 ) fcCDlMSJCfe^*, 

[0144] 

tot, £ 33 * te#«^tf>§fc*i ^ tSi: flSig^ffiUc W S 

[0145] 

®^M2 8 6 0 <3DWb^rlRl»-iR^#T^rm=felRjV\XV^S. 

[0 14 6] 

. HI 7 &##§BJi JC *S S# 3 ISte^iR©#&lfeffl3fr?<B«it &SB»«# ^co^frm 

[0 14 7] 

Bi7ic^$4xfea^m^«® i ic^^tife^^m^ic^LT^y, 
^ y 2 e (:i;urx5:^i5^^ in i iz^titcm^mm^t 

[0 14 8] 

fcas, eii arawif^snsi tt, #»cittw* t ^v>ifiyBi6 

[0149] 

7*j»jWtM!i3*ii*, y jc±»s»«ttJi 2 9±ic tfriisi^it^ 

y * AM TXjg 8 2 jWgjaSftTV^S. T*feJS 2 1 y * rtj 
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[0 15 0] 

r©^ yx& v v ;H7^I 8 2iiCoPt &£*<DM'[4WRcj;oT7£j&$ 

8 2tTOl8 1©^fC, C rfribteZ>Ti&MtfBf&ZnT%£\\ $>mM 8 1 
©WRi, Ta, W, Mo, Cr, Cu^^0#IftfeMffT^S. 
[0151] 

'KM 2 6(Z)^2 7U-^'|4Jf 5 5©^fc*^0^X^|BI{Cr6I^-t? 3 4^TV^S o 
[0152] 

^ 2 7 u - igtti 5 5 ©TOt ^ t'j ©i^^e - ^ > s ^, miyv 

[01 53] 

H7jc^$^is-r>x^^^Avr^jS8 2^is:iT^ti^^^m^«> ? 
fgT-fe^o ^7c#jsmT3©Mras 3, s s&mmmmzteTji^-t-t&te 

S i O 2 frt>f£&2>mmM8 3, 8 3 CD»^^$tlTV%5„ Lfe^ott>X 

msfs #sf& □ & {&m $ i± s ^ h # oj m x* & s „ 

[0154] 

y*/wr*Ji 8 2 £0j&ltv^#;, TSPyK&i&'ftji 2 3©Tc-r y^zvt 

[0 15 5] 

fc£U 7'J -«tf£«2 6 -^'M5 3 tm 2 7 U -i&'|4Jg 5 5© 



4 3 
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[0 15 6] 
[0 15 7] 

^m^m 2 4 <z)*g§<f4jg 5 2 £±mmfem'Vtm 2 s ©^ttjs e 0 om^Km^ 

[0158] 

tttf 8 7, #^-14*^*8 8, ^37'J-lttl89^f,^oT^5 B ^17 
U -i&'M 8 5fc»27'J -i&ffi® 8 7 (D^b^tRltt, #flBftfKJ§ 865:^1 
^RKKY^^S#ffl^CJ:oT^V^^CM 5 P^T7J|nI{C^oTV^^ 0 IW^tC. f 27'J 

R KK Y^gSf^MtCj:oTSVA{CMW7jfSlC^oTVN^ 0 
[0159] 

4 ^3jf©AX^^U^{Cl-^i:, |gl 7 V-^f£JS8 5 
, 3g27U-i&ttJg8 7, H3 yV-mnm 8 9(Di^b#ft£S^JC£¥?T£tHJ 
tC@^1-^>Xlf>7n^^#^ > Ell £ V^ L 0 7 }Cj^ 2 JStf) AX 7 x'J 

iI©7'J-lttl2 6&Cfcb^T2^_h{C&£ 0 tot, fgl7U-MiJg8 
5, m27V-m&M8 7, ^37U-^ffiJi8 9CD^C^f«I<Z)^W^7b^ 
A-rrx^#lcj:oT|g$ti^^il$:|^ihT^, 7U-^'[±®^C0^|E^ 



4 4 
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[0160] 
[0161] 

*17U-«ttl85, T3P@^f4M2 4<Z)MlS5 2, ^37 
U-«tt« 8 9 tt, N i (fe£U XttC o, F e, Mn, Z r, Hf, 

Cu, Au^bjgtftt* lSOjn^T'fe-S) > CoT^i (fefeU Ttt, Fe 
, Zr, Ta, H f fribMlttlZ im<D7X>mT*3bZ>) , FeZ^i (£7cU Z 
teNi, Co, Rh, Pt, I r. Be, Al, Si, Ga, Ge)!)^Mll5 
im<Dfi,mX*&Z>) , ^cliCo-Mn-D^ Cfe£U D & A 1 , Ga, S 
i, Ge, S n£Mb51tf*l£ 1 «<Z>5t;iiT*& £ ) fC J: o T7£f&2 *l, 

f27'J-Ittl8 7, _kg|S@^ffiJf 2 8 0>lKf£Ji : 6 0 li, NiM^ (fc 
£U MteCr, Rh, Ru, Mo, Nb, Pt, Ir, Os, Re, W, Ta 
1 m<D7bmT°$>Z>) , CoQ^ (fefeU QliMn, Cr, Ru 
, Mo, Ir, Os, Re, W£m?> 11©^IT'I)5) , £f=.&F e A 

^ (fc£U ABMn, Cr, V, Ti, Ru, Mo, Os, Re, Wfr^M 

[0 16 2] 

TgP#^'K#^S 2 5ttCuj!)^4^ 7'J 8 4 (D^'S^WS 8 6 

te, H 1 JS9 0 t^2l9 1 ©aS#:"eS>oT, ^H90ttCu ( ^2|91 
ttC r (C £oT7£j£3;ftT^3o #^'f£cF^S 8 8&HlJf9 2£^2jg9 3<Z) 
Wtfeot, HllJi9 2&C r, KI2jg9 3 \%C u (C J: o TMf&Z tlT 
= ±»*aitt#»J12 7t.Ilg7 2 £2l2Ji 7 3©«Mftt'feot, US 1 JS 7 
2{iCu, i2l7 3 1iCr(:iotf^tlTV^ 0 
[0163] 

^-X2. »l7'J-«tt«85, T»iSittl2 4©«ttf5 2, ^37 
'J-lKftI©lttl8 9 ti, NiM^ (fc£U MBCr, Rh, Ru, Mo 
, Nb, Pt, Ir, Os, Re, W, T a bM&tlZ 1 S© TCaST?*.*) , 
CoQ^ (£7cU QSMn, Cr, Ru, Mo, Ir, Os, Re, Wfr & 
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jgtt*l£ lm&Ttm-e&Z) , SfettFeA^ (££U A ttM n, Cr, V 
, Ti, Ru, Mo, Os, Re, Wfr P>5g«tiS 1 &<Z>7fc3£"C&<&) {C<fcoT 

*2 7U-«tt»8 7&tf±»H3e«tt»2 8 6D«ttM6 Oti, NiX^ ( 
XttCo, Fe, Mn, Zr, Hf, Cu, A u <Z>MlZtl2> 1 a©7t 
3RT»fe«) , CoT^i (fe£U Ttt, Fe, Zr, Ta, H f fr£>jBtf*lS 

1 H©7t3RT*>*) , F e Z^ (fc£U ZliNi, Co, Rh, Pt, I r 
, Be, Al, Si, Ga, G e **&3Btftl5 1 S^tgJRT?*)*) , ££ttCo 
-Mn-D^ (fc;£U DttAl, Ga, Si, Ge, S n ^ £ jgtttl* 1 9 

[0164] 

TfiP#«ltt*t»®2 5ttCr*P,«!4. 7 U 8 4 ©#NKf£#W» 8 6 
tt, IH90i:l2l9 IffliiWot, f 119 OliCr, H 2 Jg 9 1 
ttCuCfcoTJgJ&SJlT^S. #^ttcpK® 8 8%|glJi9 2 hH2jg9 3 CD 
^Jf#T'£oT, iH9 2ttCu, I2f9 3 ttC r tCiot^Stlt^S 
„ ±tt#«tt*mjg2 7 1,1117 2 tf2l7 30iMT'J)oT, £ 1 Jg 7 
2ttCr, f2!7 3 ttC u JC J: o T7£j&«* *lt V>£ 0 
[0 16 5] 

TMst^ttM 2 4 (D^ffiis 5 o itm^m 5 2 tmcunx\ ±Bmmm>&.m 

2 8©^ffi«6 2ttfl&EJi6 0fcHC#»T??IM!fcSftTV** o 

[0 1.6 6] 

±|B(DN i X-^^, FeZ^i, SfcliCo-Mn-D^^A 

fflfJCM-TS^i: U NiM^, CoQ^, FeA^S:B»{C«t5^ 
£"fZt.. Amizm-t S^£ttjB>0T?**l8etm-e**J, 
&/3<0T*&6$tf£tf^T*&S. 
[0 16 7] 

££, 0tt, pl/pT=('l+/3)/(l-j8) (-1^/3^1) <7)0|^ 
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o) ©££, P i> P T£&y> ^^^^^^©li^s^-y^ © 

4£^«^©7j{c££ 0 -75, «ffi**»o /s ©H««A (/3<o) ©££, p i<p 

[0 16 8] 

»#«tt*m-M 25^17'J -i&'ftjf 8 5 ©#®, $17U 8 5t# 

«tt*ISI« 8 6 £©#®, #affi^raJS8 6 fc«2 7'J-«ttl8 7©#®, 
2 "7 'J -m&M 8 7 fc#«tt*ISUi 8 8 ©#ffi. #MBK£#ISf» 88t«37'J- 

&&m 8 9 ©#®, «37u s 9 t.±m^mmunm 2 7 ©#®, _t3B 

2 7 £±®m&m'ftM 2 8 ©iKttJi 6 0 ©#® Jc&ttS r ©lEA© 
[0 16 9] 

rtt, rl/rT=(l + y)/(l- T ) (-US7SI) ©W«5£ 

^#«^(c*ft-^#®SmHT'fe^) o r©«#IE (r>0) ©££ 

. rl>rt^ l J, #©£^^^©1** y 5^ ©fc#*^-©7j&C& 

So — 7©##:ft (7<0) ©££, rKrt^^'J, 

©tiv-ry y ^©£#«^©7j{c&s 0 

[0 17 0] 

mm&mn © # & mm. &mti & t # , & & s sen £ w mti t * tr y © 

iRj^TWffTS. #«ffi^©^^^«^A^lf>$:^x.-rfCii^gEil$:^t 0 
>i£«*(Spin Diffusion Length) fcv^„ X tr>fitffit^tt#«tt*t*4jC <fc o T 
#^©ffi&^-r o 

[0 17 1] 

#^jfe©j£jK-ewu »i7'j -m&m 8 5 ©gyp: tio, }m®.wmm 8 6 © 
Mt 1 1, m27v-m&M8 7<Dmmt 1 2, #fttttpiM8 aommt 1 

3 , « 3 7 y -^ftjf t 1 4 , T»#«H£*m* 2 5 ©flugt t 4 , ±mm>\tm 



4 7 
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[0 17 2] 

tot, ^^m^^lCM^-r^^#«^WJ^«T^^^t: 0 >(Dfe#«^CD 

2 5, f 1 7'J-«tt!8 5, #NKtt*FlM8.6, $27'J~i 
tt!8 7, }m&#mm 88, f37U -i&ttJI 8 9 , ±*#«tt*mM 2 7$: 

[0 17 3] 

M*.fc£, C o go F e 10 ©^hr>JKit*til 5 0 A, Ni 80 Fe 20 (D7bf>M 
filil 2 0A, Ni 97 Cr 3 0Xf>itfitt5OA, Fe 95 Cr 5 (OX^ffii 
fitt9 0A, Fe 80 Cr 20 ©7tf>MM4 0A, C u 
100 OA, CrC^tr^JfiitSttl OOATffeS. 
[0174] 

iZMm&zmZMTZWlZTjkLT^Z* T8SH5£i8ffiJi2 4(B«H£«5 2, 117 
U 8 5, »27'J -i&ttJf 87, f 3 71) 8 9 HJt&ttJi 

7 'J -Mfcjg 8 5, »27'J -m&M 87, I37'J -M^M 8 9 ©«flStt, i& 
[0 17 5] 

E!9£^££, ^r-;* 1 (DW&<Dm.fr'&t>1*:<D}i%iZ, ^T©^'[4Jf fC£ VST 



ffilEff 2003-3019647 



#2002—250 6 92 

® ic w & , yy?x\*y (Dtemm?- iztt-tz #migmi@# * * > x n- > 

[0 17 6] 

[0 17 7] 

AR'AS:^<t5-i^m. 
[0 17 8] 

£ fc, TSP0^«ltt« 24, T«S*»tt»»M 2 5, 7>J -ttffijg 84, _tg|5 
*8tt#»I2 7, &tf±»IK«ttJi2 8 &J£tT»Cw , r#»©«*'&*)**e^ 

[0 17 9] 

^3. »17'J.-«tt!85, «37'J-«ttl8 9, _tgP@^i&'[4Ji 2 
8©^'I4M6 Ott, N i X-££ (TcTcU XteCo, Fe, Mn, Zr, Hf , 
Cu, AufrbmttnZ lifiDSIt'&S) , CoT^ (fc£U Ttt, Fe 
, Zr, Ta, Hf ^jgtfftS lg©SlT^5) , FeZ^i (7c7cU Z 
&Ni, Co, Rh, Pt, Ir, Be, Al, Si, Ga, G e £381**15 
l«<Z>7GiiiT*&5) , tfeiiCo-Mn-D^i (feSU -'DttA 1, Ga, S 
i, Ge, S n*»P>jg«tlS l.a©7c3)l"e*>*) IC <fc o T7£/&2 *l, 

TgPS^MiJg 2 4«I5 2, t2-7'J-Ht!8 7H NiM^i (fc 
7c L, MttCr, Rh, Ru, Mo, Nb, Pt, Ir, Os, Re, W, Ta 
frbm\*tl& im<D7bM-e3bZ>) , CoQ^ (feSl, QttMn, Cr, Ru 
, Mo, Ir, Os, Re, Wfr Sg&ftS HI©7GiRT*&5) > tfeliFeA 
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(fc;EU AttMn, Cr, V, T i, Ru, Mo, O s. Re, Wfr^M 
[0180] 

T^lM^fl2 5tt^l jg7 4 fc«2tf 7'5©at*fln?*oT, AS 1 A 7 
4IJCr, ^2l7 5«Cu(Cj:oTM$nT^5 0 8 4 0^1 

'f£tp59Jg8 6&, H 1 Jf9 0 t^2f9 1 (Z)^jS#-e&oT, fgl«9 OBCu 
, H2M9 IliC r JC«fcoT7g/£3ftTV*$ 0 tplM 8 8 Hi ff 9 2 

tl2l9 30«fftt&ot, 01»9 2ttCr, H 2 J0 9 3 &C u fC <fc o T 
7gffc£ftT^S. _h«|S#«H£$tWM.2 7 liC uJCfcoT^StlTVNS. 
[0181] 

»17'J-«ttl8 5, I37'J-1SI89, Jt»HJg«ffi*2 
8 GD^'fSJf 6 0 t±, NiM^ (££U MliCr, Rh, Ru, Mo, Nb, 
P t , I r , O s , • R e, W, Ta **&3Bli*l5 1 i|i<3D7c3RTf*>«6) , C o 
^ (fc£U QliMn, Cr, Ru, Mo, Ir, Os, Re, Wfl* ^jgiiftS 
li©7tit'fe§) , tfdiFeA^ (fc£U AttMn, Cr, V, Ti, 
Ru, Mo, Os, Re, Wfr e>3M* ft & 1 SO 7«R tCioT^^Sft 

TfflJHfcES&tf 2 4 ©i«J» 5 2, H27'J -MeJB 8 7 ti, N i (tc 
£U XteCo, Fe,Mn, Zr, Hf,'-Cu,' Au^feStftlS li©7C* 
,. CoT^ (fc£U T&, Fe, Zr, Ta, Hf^&ItftlSl 
a(D5ti^T'^>§) , FeZ^i (££U ZliNi, Co, Rh, Pt, Ir, 
Be, Al, Si, Ga, G e frfcjgtfft* 1 m<DfbmX*& , tfcteCo- 
Mn-D^i (££U DtiAl, Ga, Si, Ge, S n #e>38tfft£ 1 
tcHITS)*) JCJ:oT7£j&3ftS 0 
[0 18 2] 

rmm-mttmrn 25 «ti 1*74 tsi 2*75 ©tiftffc.oT, 1117 

4 BCu, ^217 5 ttC rlCfcoTTg/SSftTV^S. V U -^1418 4 (B^MB 
'f4*WM8 6&, ill 9 0 £02^9 1 <&8tJSttT?*oT, fH90ttCr 
, H2jf9 1 ttCuJCj:oT^/&aft'TV*So #fl3tf£ cpra« 8 8 (£, Hi Jg 9 2 
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tmzMQ 3©ajff^T'^>oT, aSlM9 2t*Cu, H 2 jf 9 3 fctC r IC 4: o X 
J£$;£*lT^£ 0 ±3P#M*m«2 7&C r IC <fc o T7£f££ tlT 
[0 18 3] 

M^&EIl 0 ICS TM/SMJS2 2, Hl^U-^ffiJi 

8 5, |27'J -m&M 87, f37'J -«tt* 8 9 , jgt&m&m&B 2 8 (DM 

1 Otit T3i^M|ifl2 5^117 4 i:^2jf7 5i)v^j:S2liIt 
±fP#«Btt*m» 2 7^#M«l5tT*feS^^0 9 il^oTV^. 
[0184] 

- u -r -f x > r y 7 ^ tr y t? & y , «Kt # ft 5: ft v % t v \ 5 MM © 
Affile mfrzn^n* Vv-V^j 7.\±y\%#vzs*\£yx*'&z>}iirz> a 

»17'J -MM 8 5, »2 7'J-lfil8 7, f3 7'J 8 9 CD^ffcte 

[0 18 5] 

ii2 5;«tt™8 6, «tt*Fii8 8, ±mm&ttwm 2 7 ) 

#® jc w -5 , y v \f.y (ommm^KM ftm&tfLmtf #vy*\zy<Dfc 

[0186] 

^y<DBmm^zm^^mm^y^^^^y(DBmn^izM^^mffim^ y %» 

#«tt*IBUf8 6, *«tttt»W* 8 8 , ±»K«tt#ftl2 7) il<Z>ISTOCfctt 

ts#isi«i:iJ:yt)/j>a<&ot^s. 



5 1 



tfJliE# 2003-3019647 



#2002—250692 

[0 18 7] 

A R • A5:^t<teit^T't5„ 
[0 18 8] 

[0189] 

[0190] 

raps^^'ftj»2 4©^'ffijg5 o©«ft^±ajiiijeaffi»2 8<d^<kjs6 

2©M^W^f«IfC@^$tlTfey, -ecoM^, TgP@^^'l4j»2 4©«tt» 
5 2 fci:8P05£flBttJi 2 8<0«H£«6 0 ©8ft#¥f?#fel&fclV\TV^ 0 
[0191] 

[0 19 2] 

01 izjjk2frz>mn$imm?-<DT3®fei&&M2 4, 7'j-iti8 4, 

[0 19 3] 

>T-*1. »17'J-«ttl8 5, »37'J-«ttl8 9, T8PB5£flBM£«2 
4 <M'|£jff 5 2 &£>*i:M5g^ttJS 2 8 tf»ffijg 6 0H N i X-£& U 
XttCo, Fe, Mn, Zr, Hf, Cu, A u ^^jBtin* 1 S^TCaS^fe* 
) , CoT^ (fc£U Ttt, Fe, Zr, Ta, H f ^e>38«*lS 1 S©tc 
fR-?**) , F e Z-£& (fe£U ZliN i , Co, Rh, P t , I r , Be, 
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Al, Si, Ga, Gefr£aS«ft£'l&©7n*^&5) , StttCo-Mn- 
(7c£U DttAl, Ga, Si, Ge, S n £>jgtf*l5 1 m&TtMX* 

*2 7'J -^|£Ji8 7tt, N iM^ (fegU M&C r, Rh, Ru, Mo 
, Nb, Pt, Ir, Os, Re, W, Tafr&atfft* li<D7S*t»S) , 
CoQ^i (£:7cU QiiMn, Cr, Ru, Mo, Ir, Os, Re, Wfr£ 
ItmS 1 a^TCfRr**) , tfetiFeA^ (fc£U AliMn, Cr, V 
, Ti, Ru, Mo, Os, Re, W;fr&3g«ftS 1 S©7G3ire&<5) &C«fcoT 

[0194] 

T»#«M£*m»2 5ttCu*»&44. 7 U 8 4 ©*«tttt»W* 8 6 
miM 9 0 £3g2jf9 1 (Dmmft'V&'oT, IH901iCu, f.219 1 
(iCri;<J:o«S*lTV^. #MKttfplM 8 8 jg 1 Jf 9 2 £ % 2 JB 9 
3®ll#t'fcot, fll92ttCr, H2JS9 3 teC u IC <fc o T7£j&£ *IT 
V>& 0 ±gP#aMf-H2 7ttCu{Cj:oT^StlTVNSo 
[0 19 5] 

^r-X2 ; ^17'J-M8 5, *37'J-«tti8 9, T3l5@£i&'K« 2 

MttCr, Rh, Ru, Mo, Nb, Pt, Ir, Os, Re, W, Taj&*S>3H 
im<DfbmV$>Z>) , CoQ^ (tfe'l, QUMh, Cr, Ru, Mo 
, Ir, Os, Re, Wfr&jBtftlS 1 S^TC^T'feS) , ifdiFeA^( 
AttMn, Cr, V, Ti, Ru, Mo, Os, Re, W**e>31tf*l.5 

H2 7'J 7li, N i X£-£ (fc£U XliCo, F e, Mn, Z r 

, Hf, Cu, Aufr&JgtftlS 13aCD7Cjg7?feS) , CoT^ (fcfc'U T 
t*, Fe, Zr, Ta, H f bMltftZ 1 Stf>7ti^& -5 ) , FeZ^i (fc 
fcU ZliNi, Co, Rh, Pt, Ir, Be, Al, Si, Ga, Ge^e> 
MlXtlZ im<D7CmV$>Z>) , ^cttCo-Mn-D^i (fc£U DliAl, 
Ga, Si, Ge, S n £>5gtf*l<5 1 H<Z>7^T*&5) IC «fc oTTgj&S 
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[0 19 6] 

rmm^unm 25 i*cr 7U -m&m 8 4 8 6 

te> 0 i:^2l9 1 ©«Ift$)oT, 01 Jf9 0 r, ^2f9 1 

«CulCj;oT7£j&£;ftTV^ 0 #^'[4*raJi 8 8 IH9 2 £ ^2jf9 
3©tlMoT, ilf92ttCu, H2 JS9 3 J£C r IC <fc o T £ 4l T 
V^„ _tSU#mttMMM 2 7 teC r JC <fc o T7£f£S tlT V^„ 
[0 19 7] 

tup^^s 2 4 0gtti 5 o li^'ttig 5 2 h n vttwx*. ±mmfem®.m 

2 8©*&f£«6 2{ilttf6 0 £imD#^T*0J&£;flTV^ o 

[0198] i 
ItfM© J: e> tCN i X-a-^, CoT#i FeZ^l $fe(iCo-Mn-D^ 
&ZAMlzm?Z>&&£. U NiM-gr^, CoQ^, F e Ai^& B g¥^cMt- 
£ £ "T £ £ > A|¥^Mt-S^«/3>0T'&saffiTOT*^>U, Bf¥lcMf 
S If^tt K 0 T' 5 Ifilf^T' 5 „ 

[0199] 

TM^'SM 2 4 ©i&'ffiJS 5 2 iiTgP#att#^JS2 5^0#S, T 
25fc$l7U -i&ffi® 8 5 C7)#®, I17'J -^'f£M 8 
iftW4)l8.6t©m #N^tt*^Ji8 6 t^27'J-ifil8 7(Z)#®, n 

27'j -mis 8 7 8 8 tf>#®, im'&^mm 8 8 urns yv- 

M&m 8 9 (D^m, may) -m&m 8 9 £±gp#^tt;TOS 2 7 out®, ±gp 

im&mmm 2 7 £±3p@^mljs 2 s ay^m g 0 ©^mic^^^ v gdie^© 

[0 2 0 0]. 

*»flT'lt »17'J-iffif 8 5©|Rj?tlO, *1'MI8 6© 
KUtll, i27';-«ffi|8 7©mi¥t 1 2, »£tmJi8 8(Z)Mt 1 

3 , ^37U -«ffiM tl4, T»*«ffi#»* 2 5 t 4 , . _t3P#^'&# 

[0 2 0 1 ] 
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mim&ttwm 25, m 1 ? u s 5 , ^mb-s^im se, s& 2 ? u 

ft!8 7, ^^'S^KJi 8 8. I37'J 8 9 , ±*#*tt*mjg 27& 

[0 2 0 2] 

Mx.lt. Co go Fe 10 ©^kr>J£«t^ttl 5 OA, N i 80 F e 2Q tf)* fc?>&£ffc 
£1*12 OA, Ni 97 Cr 3 O^tf>Ii^j:5 0A, F e g5 C r 5 tf)* tf 
£1*9 OA, Fe 80 Cr 20 ^lf>a;TO4 0A, Cu©^t^>IMlj: 
1 0 0 0A, Cr©Xtf>If(g(il OOAtSS. 
[0 2 0 3] 

>!T-X 1 RtfT-X 2 ©M^affi^^b-ttlCfcttS, #i&'[£Jg£/? £ 7 <Dj&<0 
*17'J-«ffi«8 5, 02 7U-l8ttJ*8 7, $37'J-ifeM8 9OTt 

<Dm&\z.mtez>m^<D*Vv-Vrj *\Zy\z#*jy*\fyxiibZ>ii-tz> a 

, 117'J-lttf 8 5, !27U-«ttl8 7, *3 7'J-«ttl8 9©gft 
[0 2 0 4] 

r r v -f x if y <d &mm* iz ft t z & # v y * \± y <d &mn4- £ m -t & @ 

SS2 5, #»K*raS8 6, #»KPpr4S8 8, ±SP#»KTOS2 7) i:<Z) 
[0 2 0 5] 
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[0 2 0 6] 

T, ic w S *£#m^-tf> gfg n ^ i" S £: HJIgJft^lS ic tf s 

[0 2 0 7] 

T»H£«tt*2 4, T»#tttt*m*-2 5, 7'J-«ttl84, ±i 

*«aitt*r»j»2 7, stK±gp0^affij»2 8 *MTizB?ttn<Dm&&t>i*:T'M 

[0 2 0 8] 

^T-*3. f 27'J-iStt!8 7, Ti@gTO2 4CDMUI5 2, _hgp® 
^lHl2 8C!}m6 0(t NiX^ (fc£U XliCo, Fe, Mn, Z 
r, Hf, Cu, Aufrbm&n2> liCSiTfeS) , CoT^i (££L, 
TB,'Fe, Zr, Ta, H f ^e>38«tl-5 1 =H©7c3RT?fe*) , FeZ^i ( 
fc£U ZttN i, Co, Rh, P t, I r , Be, A 1, Si, Ga, G e 
bMlZtlZ im<Dftim"e3b$>) , *fettCo-Mn-D^ (fc£U DteAl 
, Ga, Si, Ge, S n £3gtf*l£ 1 S(Z>7UjRT?&5) JC «fc o *l, 

§17'J -«H£J» 8 5, s&3 7 V -«8H£Jf 8 9 te, N i M-£& U Mi* 

Cr, Rh, Ru, Mo, Nb, Pt, Ir, Os, Re, W, T afrbMltft 
6 11©^it'feS) , CoQ^i (fc£U QBMn, Cr, Ru, Mo, I 
r, Os, Re, Wfr bMlttlZ 1 S^tc^T'&S) , SfeBFeA^ 
L/, AliMn, C r, V, T i, Ru, Mo, O s. Re, Wfr kjgtf tl5 IS 

[0 2 0 9] 



ffi|iE# 2003-301 9647 



- . #2002-250692 

T»*flHH£»»M2 5lijgl®7 4fcjg2®7 5©il#:i?feoT, H 1 A 7 
4&Cu, H2I7 5liC r JC £ oT7g/*S4xT V>5 0 7 !> 8 4 
14^18 6 11 ^119 0 i:H2JS9 1 (DilftT'feot, 3|l«9 0ttCr 
, 1219 1 ttCutC,fcoTJgJ#<**lTV^„ »W8 8(t ffl 1 JS 9 2 
il»2l9 3©ilIft1f»ot, »H9 2ttCu, f 219 3 (iC r K£-dT 
J^rtStlTV^. _fcW#l»ffi#»Ji2 7liIH7 2 t$2l 7 3 ©^jf#T*& 
ot, »H7 2.ttCr, 121 7 3 itC u ICfc o TJgJ&StlT 
[0 2 10] 

i27'J-iftl87, T»H)fe«tt* 2 4 ©«ttM 5 2, _t»@ 
SIttl2 8©lttg6 0[j: 1 NiM^i MliCr, Rh, Ru, M 

o, Nb, Pt, Ir, Os, Re, W, T a fl» ^M&tlS 1 «0>7fi**e»*> 
, CoQ^ (fcfe'U QttMn, Cr, Ru, Mo, Ir, Os, Re, Wfr 
ibmitfrZ HfflTcit^S) , *fettFeA^(fe«U AteMn, Cr, 
V, Ti, Ru, Mo, Os, Re, e>38tf*l.5 1 3S<Z>7tiStl?& 5 ) fC «fc o 

I17'J-1M8 5, »3 7U-«ffil8 9tt, NiX^ (fc£U Xtt 
Co, Fe,Mn, Zr, Hf, Cu,' AuA^I^ni) , 
CoT^ (f=£U Fe, Zr, Ta, H f &3Btf 4x£ 1 &0>7Ei& ,, e 

&&) , F e Z-dr^ (tfe'L, ZliNi, Co, Rh, Pt, Ir, Be, A 1 
, Si, Ga, GefrkStfft* ISCDtcsIS-C&S) , Sf:liCo-Mn-D^ 
j& (fc£U D&A1, Ga, Si, Ge, S n # £>3gfcf*l<5 1 S©7C^T*$>5 

) icfco-c^ns. 

[0211] 

T»*«ltt»»*2 5ttilj|74 i:^2f 7 5©S»M#Tf*oT, IH7 
4 1iCr, ^2jf 7 ■ 5ttCutCj:oT^StlTV%S. 7'J-IttM8 4©#l 
ttfpHiS8 6ii, ill9 0ti2l9 1©«Iftt'feot, 3fH«90&Cu 
, m2M9 1 &C r {Cj:oTj£j&£*lTV^ 0 ^«tf£^njg 8 8 tt, & 1 jf 9 2 
£3g2«9 3 fflSIftt'Sot, HI 19 2ttC r, H2«9 3ttCuJCJ:oT 
Mf&ZtlT^Zo ±»*«tt#»Ji2 7tt£ljf7 2 i:f2!7 3 «> 
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ot, $ll72iiCu, 1217 3 liC r JC <fc o T7£ffc£ ftT VnS,, 
[0 2 12] 

^-^3&tJS-?r-^4<Z)*t»©jjfl*-&*)*tcfeWS, #MfeJg£/3 £ r ©fit© 
M#£E|1 3 T»H£«tt* 2 4 (Btttt* 5 2, *17'J-IttI 

8 5. H27U -^'f±Jf8 7. 03 7'J-attJf8 9, B)£flB1£S 2 8©^ 

ei6 0icia$nfe^EiJtt j eti^ti©a , f4M©a'fi:^fRiS:^LTVNS o m 

1 3T'(t TfflS^ffi*t»JS2 5^1174^1217 5 *> & 5 2 **3in? 

& y , ±as#«tt*r»* 27 1172^2173 ^6*52 jf«S3tT* & * 

[0213] 

I17U -i&'SJi 8 5, »27U -«M£» 87, »37V -i&ttJf 8 9 ©Ift-fbtt 
[0214] 

[0 2 15] 
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[0 2 16] 

[0 2 17] 
[0 2 18] 

EIs&tfEIi l ^U-^ttJS 8 4 fclt/'Wyx 
[0 2 19] 

^5taSM2 3, ifi!5 0, #M^59JS5 1, W5 2 (TOT^'ftJB 
2 4), TBPMftM^® 25, gl7U -«J» 5 3 , ^ttttflM 54, ^ 
2 7 U 5 5 (7U 2 6), ±»*«tt»»M 2 7 , M 6 0 

, ^lttWH6 1, f&'f£JS6 2 (Jt*H)£lKtt*2 8). , ±M»ftl2 9 

[0 2 2 0] 

ism 2 3 ^TM^ttii 2 4 (Dmmm 5 o ra^^-tBPM^attM 2 9 n±mm 

[0 2 2 1] 

mmrpT- -JWDUmZMz.&2 7 0°Ct'$, U, ^(£>*££te, 8 0 0 kA 
/m<7)^«T^?e)*\ ££&8~3 0 (kA/m) , M^.^2 4 (kA/m) 

[0 2 2 2] 
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mf&L. m'&ms oommt 6 zm&ms 2<nmmt i & y^s < u _l 

U HttI6 2©M^t 7&ittI6 0<DMJ¥t 8 *»J/Jn3< 
[0 2 2 3] 

iot, gfif 5 0 >J ©1^^ - ^ > h<iftf 5 2 Offil 

a^fc k ^onti6 2©#fir®a^fe*;©^ ; E-^> h 

[0 2 2 4] 

±B.8~3 0 (kA/m) <D&m*PT--MC «fc o t, «ffil5 0&tF«ftI 

ft, ^fficf^f 5 1 *fett*l8ttif^l6 1 ^IfeRKKYflMlCio 
titt!5 2M«I6 0©8Kb#7\>f h#fr (®^Y#[6J) tCH^SftS. 
[0 2 2 5] 

fcfc, flB»"f7--;i/& 8 0 0 (kA/m) JgU:(Z>^ip T^fo fc £ £ fig 

£ft£ 0 

[0 2 2 6] 

a 

[0 2 2 7] 

£x*<Dg>mmT i wa-:^ y zfticj:y»i©m«M2 

0©±®tt»*lCti, T%JS2 1 3^e>_h»fi»«ttJi2 9 *7?T?«^aftS#MJK 
[0 2 2 8] 
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#ac, mi (DMMMZ o_h^e>#»l«T l ©PUKiagMS l, Si±{c^ttT, 

A 1 2 O 3 ^^T'^$tl^^JS3 1, 3 1, C r ^ifT'^^tl^A-fTX 
TifSJf.3 2, 3 2, CoPtCr t& ¥~CM&'£t\>JtJ\— KA-f T^JH 3 3, 3 3 
&tfA 1 2 0 3 ^ifT^m$n^^M3 4, 3 4 ZXAytf&m-rZo 
[0 2 2 9] 

$fiif 3 1, 3 l^f)$eil3 4, 3 4 £V<D&M<DX^y *!&m:<Z>V% 
\Z £ S X A y # HSB^&f # S l«« fC *f U « if fiiic^ ftGiiir-sr^WtL 

[0 2 3 0] 

#I1T 1 (DM{B!ffIJ|)c tC^jf 3 1, 3 1 fribmmm 3 4, 3 4 £T*tf>3-Jg£ 
a«bfc^, ftrfEU^* hJgR 1 £|&£ir3 0 
[0 2 3 1 ] 

^<Z>^, ^il3 4, 3 4 ±A> 6#JIIT 1 ©SSSlffil 2 9 ±[C^tn^ 2 

otii3 o zzs^vz&m-t&z. mz j; mi iz^^nr^m^inm^^m 

[0 2 3 2] 

^^®4{C^$tl^^^m*^©J:e){C, TgP©S^'ffiM2 4©^'SJg5 2 

flfAtf;N>f (H^Y^fpj) fcH^sti, ±il£m2 8(Z)l^ 

6 0^, a>t h^riRi (m^Y^-foj) njx^-ftiimizmfeznztzizte, 
me>mmzuT<D£5izm%i-fz 0 

[0 2 3 3] 

t-&*>i3, Tmmfem&m 2 4 5 0 tm^m 5 2 &isj v Mnmvttf 

mttm^TBl&L, itt!5 OOD^t 6§lft|5 2©Mi?t 7£*J/Jn£< ( 
t6<t7) U ±^©^^ttjf2 8(D^'f4Jf6 0 6 2 SrHCIB 

Jfc^&ttWf&M^TTg/SU ^ttS6 2amm t 9 Sr^'[4jf6 OCD&JSt 8 <k 
(t 9>t 8) LTV\£ 0 
[0 2 3 4] 

rtliCfcoT, MiJg5 0©#fiBltt3fey(i[>lK»t-^> h<^ftjf 5 2© 

#&®«y§£ *J ©«&c*e-.* y K ^ogttl 6 2 <z>HM£®g^£ »J 



6 1 
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[0 2 3 5] 

^ttjf5 Q(Dmmt 6 £^'|£Jf5 2©m^t 7 <fcU*#< (t6>t7 
) U ^ttJf6 2(Dmmt 9 $r^'|4JS6 0©BU?t 8 J: < (t 9< 

t8) IT*, ltir©^*T--;i/tCj:oT, ^'ffijf5 2 nm^M6 OCDM 
^ r«J Wtc-r 3 ^ £ #T*£ £ o 
[0 2 3 6] 

T§P@^^'f4JS2 4©^M5 2 h±iiSIttI.2 8 ©Mfcjf 6 0© 
[0 2 3 7] 

mi(DmMm2 o<Dtp$:_tiz. r^^rmmz 1, ^- ki2 2, tsp 
2 3 , ^ffijf 5 o , .#H8ttf ha 5 1 , rnvtm 5 2 (T&mmm&m 
24), T3u*«ittM»® 25, ii7u -mmm 5 3 , #»f£^rajg 5 4 ,- m 

27U -m&M 5 5 ( y y 2 6), ±&#fq8tt*mjg 2 7 , 6 0 

, »tt*^!6 1, «I6 2 (±0H3t«tt»2 8) , &tf-t*jR»«ttJB 
[0 2 3 8] 

[0 2 3 9 ] 

2 0©«**r--^/S:ff ■i^Ss-efctltf, TSP@^'M2 4©aftM5 0 
4l«tt»5 2&RrCjfirt©«H£*f»S:SV^T^U SS'f£JS 5 0 CD^J¥ t 6 £G8 
'If « 5 2 ©jgj? t 7 ±IZ U < t 6 £ t 7 ) , £ £, _taS@5t«H£« 2 8 GD$£'f£ 
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9 £«ji6 Oc^mJPt 8£*_t (t 9 2: t 8) {CLT%, TS0SMJI2 40 

j^ttJis 2 t±mm^m i ^m 2 soitti6 o©m#ft$:M¥mci-£::i;# 
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